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Presentation Highlights

* Union River Watershed Characteristics
» Observed Hydrogeochemical Conditions

» Conceptual Hydrogeochemical Model
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Union River Watershed

Area
Water Use

Climate

Source: Dept of Ecology
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Regional Aerial Photograph
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Source: USGS/Terraserver
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LLocal View

Source: USGS/Terraserver

GEOMATRIX |



Union River Vantage
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Watershed Views
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Wetland Views
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Hydrogeologic Background

- Hydrostratigraphy

» Background Geochemistry
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Generalized Stratigraphic Cross-Section

Recessional

EXPLANATION
QUATERNARY

Qurs [:] VASHON RECESSIONAL OUTWASH SAND (MAY INCLUDE HOLOCENE DEPQOSITS)

avt [ VASHON TiLL

Quva [ ] VASHON ADVANCE OUTWASH DEPOSITS

VASHON DRIFT

Qc [ cOLVOS SAND DEPOSITS (INCLUDES BASAL CLAY AND SILT)
APPROXIMATE GEOLOGIC CONTACT

7 W.T. WATER TABLE SHOWN BY GARLING ET AL., MAY NOT BE
REPRESENTATIVE OF CONDITIONS AT THE QVSL SITE

fied after Garling et al., 1965 Note: Elevation of base of Qc is unknown and queried
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Schematic Conceptual Hydrogeologic Model
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Hydrochemical Characteristics

» Sediment Analysis * Pore Water = typical
— Fe = 17,000 mg/kg — Fe=21to 18 mg/L
* std = 8250 — Mg =2to 5 mg/L
— Mg = 4800 mg/kg — Mn = 0.1 to 0.5 mg/L
+ std =2100 - S0,2=0.5t0 1 mg/L
— Mn =260 mg/kg
« std = 100
— Organic C =

« 600 to 1400 mg/kg

— 10 samples
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Hydrogeochemical Facies
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Eh - pH Relationship for Groundwater
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DETAIL - Eh-pH RELATIONSHIP FOR GROUNDWATER MONITORING - JUNE 2001

Qlympic Sanitary Landfill
Kitsap County, Washington
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Conceptual Hydrogeochemical Model
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Increased

Schematic Detail-11

Emergent
Iron precipitate groundwater zone

deposits

Lesser reducing zone,
higher Eh
nsoluable Fellll)
[hydr]oxides

dissalved Fe(ll)

and Mn{ll)

in surtace water

Groundsurface
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Transitional zone between

" strongly reducing and

' lesser reducing conditions
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REDOX TRANSFORMATIONS
Insoduble Feflll) [hydrjozides

Production of Fa{lll) by oxidation of Fa(li)

b8 = Bnd dissolution of Fa{lll) [hdrojoxidea by

Satting of Failll) T T T D T
catalysis of Failli-ligand complexes

Dittusion Fa(ll) i

Lt Redox boundary

Fallll) [hydr]oxide 2= Fa(ll),,

Difusion Faill)
Transformation of Fe(ll, lll) at an oxic-

anoxic boundary in the water or sediment
column. (Adapted from Davison, 1985.)

\_ Groundwater emearges from

anoxic envirenment to
oxic-surface water environment
{i.e., low Eh ta higher Eh).

Fa(ll) and Mn(ll} oxidation and
pracipitation to Fedlll) and

Mn (1} oxides.

Subsequent dissolution of
precipitate products resulis in
increased loading of dissolved
ron and Manganese to
downstream surface water.

Reduced zone, low Eh
Dissolved Fe(ll) and
Mrll} exist in reducing
conditions

Potentiometric surface

Groundwater
flow direction




Summary

 Control of Hydrogeochemical Conditions
— Ambient soll types

— Redox transformations along flow path
* oxygen loss
* microbial processes

— Fluctuating water level conditions
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